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2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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1 . Applicant's election without traverse of Group II, claims 15 and 16 in Paper No. 5 
is acknowledged. Claims 1-8 will be included in the follow Office Action according to 
Applicant's amendment filed on 12/22/03. 

2. Claims 15-16 and 1-8 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The phrase "... has a thickness larger than that providing a maximum resistance 
change rate or resistance change amount in the case of passing a current in an in-plane 
direction" in claim 15, lines 5-8 and claim 16, lines 6-9; and in claim 6, lines 2-4 is vague 
and indefinite. Firstly, It is unclear as to what the thickness larger than? Secondly, how 
the "thickness larger than that" provide a maximum change rate or resistance change 
amount in the case of passing a current in an in-plane direction? And thirdly, the phrase 

"has a thickness "as set forth, supra in claim 16, lines 6-9 and in claim 6, lines 2-4 

is redundant from the limitations of the phrase "has a thickness ..." as recited in claim 
15, lines 5-8 which is confusing. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 15-16 and 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hasegawa et al (US. 6,707,649 B2) in view of Ito et al (US. 6,636,392 B2). 
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Hasegawa et al disclose a spin valve magnetoresistive sensor having a first 
conductor 33; a second conductor 20; and a magnetoresistive film provided between 
the first and second conductors; wherein the MR film including a free magnetic layer 26 
and a pinned magnetic layer 24 as set forth in claims 15 and 16. Hasegawa et al also 
inherently disclose that the "magnetoresistive film (claim 15) or free layer or pinned 
layer (claim 16) has a thickness larger than that providing a maximum resistance 
change rate or resistance change amount in the case of passing a current in an in-plane 
direction); see column 1, lines 58-64; column 2, lines 15-27; and column 9, line 58 to 
column 10, line 5. The above Office Action is appropriate included claim 6 limitations 
because the MR film includes the nonmagnetic intermediate layer. 

Regarding claim 1, Hasegawa et al disclose that the magnetoresistive film has 
the free magnetic layer 26 provided on the first conductor 33; a nonmagnetic 
intermediate layer 25 provided on the free magnetic layer; the pinned magnetic layer 24 
provided on the nonmagnetic intermediate layer 25; and an antiferromagnetic layer 23 
provided on the pinned magnetic layer (in the reversed order). 

Regarding claim 3, Hasegawa et al disclose that the thickness of the free layer 
26 is from 20-100 Angstroms which is equal to 2nm to 10nm (column 8, lines 22-23). 

Regarding claim 4, Hasegawa et al disclose that the pinned magnetic layer 24 
has a laminated structure (layers 51-53). 

Regarding claim 5, Hasegawa et al disclose that the free magnetic layer 26 has a 
laminated structure (layers 54, 55). 
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Regarding claim 7, Hasegawa et a! disclose that the nonmagnetic intermediate 
layer is made of Cu and its thickness is 25 Angstroms which is equal to 2.5 nm (column 
8, lines 8-12). 

Regarding claim 8, Hasegawa et al disclose that the free layer and the pinned 
layer are formed of a material selected from the group consisting of Co, CoFe and NiFe 
(column 7, lines 35-37 and column 8, lines 13-15). 

Hasegawa et al do not disclose that the free layer and the pinned layer are made 
of a ferromagnetic material. Hasegawa et al only disclose that the free layer and the 
pinned layer are made of a magnetic layer. 

Ito et al disclose a MR sensor having conductors (15, 15) and MR film including a 
ferromagnetic free layer, a ferromagnetic pinned layer, a nonmagnetic layer and an 
antiferromagnetic layer (column 2, lines 61-67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to manufacture the free layer and the pinned layer of Hasegawa et 
al with a ferromagnetic material instead of a magnetic material as taught by Ito et al. 

The rationale is as follows: One of ordinary skill in the art would have motivated 
to make the free layer and the pinned layer of Hasegawa et al with a ferromagnetic 
material instead of a magnetic material as taught by Ito et al to improve the flux 
characteristics of the MR film, thus improve read/write characteristics of the MR sensor. 
Additionally, it has been held to be within the general skill of a worker in the art to select 
a known material having different chemical bonding structures on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin , 125 
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USPQ 416 (CCPA 1960). 

5. Claim 2 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, second paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record neither discloses nor suggests a MR sensor having the 
combinations all limitations of claims 15 and claim 1 and further limitations of that "the 
thickness of at least one of said free ferromagnetic layer and said pinned ferromagnetic 
layer falls in the range of 0.5 to 2.0 times the mean free path of conduction electrons in 
a spin direction not spin-dependently scattered in a magnetization direction of said at 
least one layer" as recited in claim 2. 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Sakai et al (US006426853B1), Ho et al (US006657825B2), 
Freitag et al (US006624985B1), Watanabe et al (US006636391B2). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen T Cao whose telephone number is (703) 305- 
3796. The examiner can normally be reached on Tues - Fri (7:30 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hoa T Nguyen can be reached on (703) 305-9687. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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* ¥ 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Allen Cao 
Primary Examiner 
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